Introduction
Some patients treated with one or more of the three standard anticonvulsant drugs (phenytoin sodium, phenobarbitone, and primidone) develop a macrocytosis. The incidence of macrocytosis in non-anaemic patients has been estimated to be between 8uo and 280o. [1] [2] [3] Reynolds et al4 studied 45 non-anaemic epileptics receiving phenytoin sodium together with either phenobarbitone or phenobarbitone and primidone and found that 17 (38 0,) of them showed megaloblastic haemopoiesis. Only five of the patients with megaloblastic marrows were thought to have macrocytosis, and a few with macrocytosis were considered to have normoblastic marrows. Furthermore, although 39 (8100) of the patients had subnormal serum folate levels, the incidence of low serum folate levels was similar in the normoblastic and megaloblastic groups. In view of this report of a poor correlation between macrocytosis, low serum folate levels, and megaloblastic change it appeared that folate deficiency might not necessarily be responsible for the macrocytosis encountered in all patients on anticonvulsant treatment. We therefore performed deoxyuridine suppression tests on the bone marrow cells of 14 patients on anticonvulsant drugs. This test, which is designed to detect an abnormality in the conversion of deoxyuridylate to thymidylate, is a sensitive method of diagnosing vitamin B,, or folate deficiency at the cellular level.
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Patients and methods
Fourteen patients with epilepsy were studied ( was assessed independently by two observers. Erythropoiesis was considered to be megaloblastic whenever there was dissociation between nuclear and cytoplasmic maturation at the early polychromatic erythroblast stage. The deoxyuridine suppression test was performed on freshly aspirated marrow.' ' The test was repeated in case 13 after an interval of one month during which the patient, who had been on an inadequate diet, was given a normal diet.
Results
Six of the patients had high mean cell volumes (MCV), 11 (including the six with high MCVs) had megaloblastic changes in their bone marrow, and four (three with high MCVs and one with a normal MCV) had low red cell folate levels (table II) . The results of the deoxyuridine suppression tests were normal in all but two patients (cases 11 and 13) (table II). In case 13, after maintenance on a normal diet for one month the previously raised MCV became subnormal, erythropoiesis became micronormoblastic, and the results of the deoxyuridine suppression test returned to normal. In case 13 but not in case 11 the abnormal deoxyuridine suppressed value was partially corrected by the addition of 10 ,tg pteroylglutamic acid per ml of marrow culture.
Discussion
Because some patients on anticonvulsant drugs have low levels of serum folate' 2 8 and red cell folate9 most investigators have assumed that the macrocytosis that may develop in such patients is caused either by folate deficiency or by some interference with folate metabolism. The mechanisms that have been proposed to explain the low serum and red cell folate levels include (a) an inadequate dietary intake of folate compounds, (b) an impaired absorption of folate monoglutamate from the diet, "'I ' (c) an impaired absorption of dietary folate polyglutamate as a consequence of the inhibition of folate conjugase by the drug(s),"'3-(d) displacement of folate compounds from their carrier plasma proteins by the drug(s),8 (e) interference with the formation and function of intracellular folate coenzymes as a result of a structural similarity between folate coenzymes and anticonvulsant drugs,' 16 and (f) increased utilisation of folate in the liver as a consequence of the involement of folate coenzymes in the detoxification of anticonvulsant drugs. 9 Nine of the treated epileptics with megaloblastic erythropoiesis studied by us (including four patients with high MCVs) gave normal results in the deoxyuridine suppression test. Therefore, neither folate deficiency nor an interference with the 5, 10-methylenetetrahydrofolate-dependent methylation of deoxyuridylate to thymidylate could be implicated in the pathogenesis of the macrocytosis and megaloblastic changes in these nine patients.
The results in cases 11 and 13 indicate that the bone marrow cells of some patients on anticonvulsant drugs do suffer from an abnormality in the methylation of deoxyuridylate. In case 13 this abnormality was partially corrected by the addition of 10 ,g pteroylglutamic acid per ml of marrow culture. As this concentration of pteroylglutamic acid corrects the abnormal deoxyuridine suppressed value in folate-deficient patients, and as the bone marrow cells in case 13 gave a normal deoxyuridine suppressed value after one month on an improved diet, it is likely that the abnormality in the methylation of deoxyuridylate detected in this case was caused by a dietary folate deficiency.
The addition of 10 ug pteroylglutamic acid per ml of marrow culture did not correct the abnormal deoxyuridine suppressed value in case 11, suggesting the possibility of some drug-induced interference with the methylation of deoxyuridylate. The elucidation of the mechanisms underlying the abnormal deoxyuridine suppressed values that are occasionally encountered in patients on antiepileptic drugs will require a study of a much larger group of treated epileptics.
The two patients giving abnormal results in the deoxyuridine suppression test had low red cell folate levels. Two other patients with low red cell folate levels (cases 2 and 14), however, gave normal results in the test. This discrepancy is reminiscent of the previously reported failure of most treated epileptics with low serum folate levels to excrete abnormal amounts of formiminoglutamic acid (figlu) in their urine after a loading dose of histidine.4 17 Apparently the two folate-dependent metabolic steps investigated by the deoxyuridine suppression test and the figlu excretion test are sometimes unimpaired in treated epileptics, even when their serum and red cell folate levels have fallen below normal. The explanation for this is uncertain.
The megaloblastic changes and macrocytosis in patients giving normal results in the deoxyuridine suppression test are presumably caused by a direct effect of the anticonvulsant drugs or their metabolites on some biochemical step(s) other than the conversion of deoxyuridylate to thymidylate.
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